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ABSTRACT

This work represents the continuation of a long-term surveying project (Ceas & Anderson, 2004)
to conduct baseline presence/absence surveys for Topeka shiners within the federally proposed
critical habitat in Minnesota. These data will comprise the second year of an ongoing
population-monitoring project designed to provide the DNR with a tool for detecting changes in
the overall presence/absence of Topeka shiners within Minnesota.

Twenty random stream segments within the Rock and Big Sioux watersheds of southwestern
Minnesota (Missouri River system) were selected using an ArcView extension program. By
chance one of these stream segments was a resurvey a 2004 stream segment. Based on known
habitat preferences, aerial photos of the twenty stream segments were reviewed to identify the 10
most likely sampling sites within each stream segment. If off-channel habitats were present then
these were always included as potential sample sites. A brief field reconnaissance of each stream
segment allowed us to rank the ten sites within each segment according to which sites appeared
most suitable for Topeka shiners, and sampling was conducted using a 10’ x 5” eighth-inch mesh
minnow seine.

Topeka shiners were found at sixteen of the twenty 1-mile stream segments, and in ten of these
sixteen stream segments Topeka shiners were found at the first site sampled. Few true off-
channel habitats existed within the twenty 1-mile stream corridors, and the shiners were
generally found in well-developed in-channel pools or backwaters that appear to stay connected
to the stream year-round.

The scope of this project was limited and designed to conduct only straightforward
presence/absence surveys for Topeka shiners chosen stream segments. Even so, a few of
observations were noted. These observations are essentially the same as witnessed during the
2004 sampling: (a) The stream segments that did not produce Topeka shiners were all small
headwaters with narrow down-cut channels and almost continuous raceways/flowing waters, and
the few off-channel pools were artificial farm ponds that appeared to have steeply-sloped banks;
(b) A few of the 1-mile segments had good numbers of individuals and what appeared to be an
abundance of suitable habitat, and may warrant a closer look for future habitat
enhancement/landowner involvement projects; and (3) the GIS cover of critical habitat/stream
channels needs to be updated using current aerial imagery to account for changes in stream
position due to the ever-changing stream channels.



INTRODUCTION

This work represents the second year of a long-term surveying project (Ceas & Anderson, 2004)
to conduct baseline presence/absence surveys for Topeka shiners within the federally proposed
critical habitat in Minnesota (authors’ note: Y. C. Anderson is now Y. A. Monstad). As
summarized by Ceas & Anderson (2004), recent studies have shown that the Topeka shiner was
once a common, wide-ranging species in the small prairie streams of portions of Minnesota,
South Dakota, Nebraska, Kansas, Missouri, and lowa. The species has experienced a widespread
decline throughout its historic range, and was listed by the U.S. Fish and Wildlife Service
(USFWS) as endangered, effective January 14, 1999.

The consensus among Topeka shiner researchers is that the species is not nearly as abundant in
Minnesota (or elsewhere) as it was prior to European settlement and the subsequent alteration of
the prairie ecosystem. However, recent surveys of Minnesota waters have shown that the
Topeka shiner is “far more common in [this state] than was once thought” (Hatch, 2001). As
stated in Tabor (2002), while much habitat in these Minnesota streams has been altered by
channelization, erosion, and sedimentation, “current [Minnesota] habitat conditions provide most
or all of the primary constituent elements consistent with designation as critical habitat.” Topeka
shiners appear to exist in disjunct populations that are subject to local extirpation, but
recolonization events do seem to occur if a source population is near. Therefore, all streams and
associated off-channel pools within the Rock and Big Sioux watersheds of southwestern
Minnesota have been proposed as critical habitat.

These data will comprise the second year of an ongoing population-monitoring project designed
to provide the DNR with a tool for detecting changes in the overall presence/absence of Topeka
shiners within Minnesota. The data obtained during this second year's fieldwork will also be
used to conduct a power analysis for evaluating whether or not the sample size of 20 stream
segments is adequate for detecting an acceptable level of change in the population's
presence/absence. (R. Baker, pers. comm.).

Identification and life history characteristics of the Topeka shiner can be found in many recent
reports (e.g., Tabor, 1998; Dahle, 2001; Berg et al., 2004) and will not be repeated here. As
noted in Ceas & Anderson (2004), the habitat in which Topeka shiners are almost always found
include (1) off-channel habitats (ponds and oxbows/meander cut-off channels) that occasionally
get inundated by high water levels from associated streams, and (2) in-channel pools and
backwaters that have little to no flow; this species does not normally live in riffles, raceways, or
other constantly-flowing waters (Dahle, 2001).



METHODS

Methods followed Ceas & Anderson (2004), and are reproduced with updated information
below.

Selection of Stream Segments

Twenty random stream segments (Appendix A) within the Rock and Big Sioux watersheds of
southwestern Minnesota were selected using an ArcView extension program written by Tim
Loesch (Minnesota DNR). A brief description of this extension file follows (T. Loesch, pers.
comm.):

The extension randomly selects stream segments of user-specified size (one mile lengths
in this case). Each line segment that represents a river or stream has a unique value
assigned to it that represents the record number in the database for that stream segment.
The program doesn't actually pick random points; instead it picks random record numbers
that relate to stream segments. The program randomly selects segments by using a
random number that is generated between 0 and the number of records in the database
(e.g., if the random number is 2014 then the line segment that is record number 2014 in
the database is chosen). If that segment is longer than the required length then the middle
of the segment is selected and 1/2 of the segment distance is measured out from there and
the line is clipped at those positions. If the line is not longer than the desired line length,
then the lines that connect to the line are merged together. If that segment is long enough
then it will select the center of the line and generate a line that is the correct length.

Landowner Contact

Permission from landowners was required to access the property containing the selected random
stream segments. Landowner contact information was determined using plat maps and/or
contacting the County Auditor’s Office. We contacted landowners by phone before the survey.
We explained the purpose and procedure of the survey, and requested permission to come onto
their property. If permission was not granted or landowners were not available, the portion of
the stream segment outside of the property in question was surveyed. In the latter cases (which
were few), Topeka shiners were found in the sampling sites outside of the property; so further
sampling within the stream segment was not required.

Selection and Reconnaissance of Sampling Sites

Based on known habitat preferences, we reviewed aerial photos (U.S. Department of Agriculture,
Farm Services Agency, Aerial Photography Field Office, Summer 2003, FSA NAIP 2003) of the
20 stream segments to identify the 10 most likely sampling sites within each stream segment. If
off-channel habitats (OCH) were present then these were always included as potential sample
sites. We then conducted a brief reconnaissance of each stream segment, and ranked the ten sites
within each segment according to which sites appeared most suitable for Topeka shiners.
Reconnaissance of the streams and sampling for fishes occurred during June 1-2 (Segments 21-
31) and June 22-23 (Segments 32-40) 2005. GPS coordinates were taken at each sampling site
using a Garmin GPSmap 76.

Sampling for Fishes
Table 1 (Appendix B) lists the twenty stream segments, and provides locality information &
basic habitat descriptions of all sampling sites. For each of the 20 stream segments, we began



sampling at the site deemed most likely to contain Topeka shiners. Sampling techniques
included standard seine hauls, set-kicks, and “working” undercut banks and vegetated shorelines
while using a 10’ x 5° eighth-inch mesh minnow seine.

Given the differences in stream sizes and habitat heterogeneity, no attempt was made to
standardize sampling effort or time between the sampling sites (quantitative sampling was not a
goal of this project). At the sites where Topeka shiners were not found, sampling time varied
from 5 minutes (e.g., a simple unobstructed 10-foot long pool) to 30 minutes. All available
habitats within a given site were thoroughly sampled until either (1) Topeka shiners were found
or (2) in the professional judgment of P. Ceas it was determined that there were no Topeka
shiners present. Some additional exploratory sampling took place at a few sites that appeared to
contain relatively large numbers of shiners and/or “good” habitat.

RESULTS

Topeka shiners were found at sixteen of the twenty 1-mile stream segments (Table 1, Appendix
B; Appendices A & C); they were not found in Segments 21, 25, 31, and 33. In 10 of the 16
stream segments that did contain Topeka shiners, we found the species in the first site sampled
(e.g., Site 22-1). These 10 segments & corresponding sites are 22-1, 24-1 26-1, 27-1, 29-1, 30-1,
32-1, 34-1, 35-1, and 37-1. We captured Topeka shiners in the 1* seine haul in seven of these 10
segments; in the 2" haul at Sites 24-1 and 26-1; and in the 3™ haul at Site 32-1. Topeka shiners
were also found in Sites 23-2 (1* haul), 28-3, 36-3, 38-5, 39-2, and 40-9.

Only three of the twenty stream segments (21, 25, 35) contained off-channel habitats, and of
these three segments only Site 35-1 (a large oxbow) contained Topeka shiners. The off-channel
habitats in Segments 21 and 25 were artificially constructed, relatively steep-sloped ponds that
contained tremendous numbers of fathead minnows and black bullheads.

All four of the stream segments in which Topeka shiners were not found (21, 25, 31, 33) had
similar stream morphometry in that they were narrow, down-cut, and relatively fast-flowing
streams that did not have the typical habitat associated with Topeka shiners. At first glance there
did appear to be a few pools scattered among these segments, but with the exception of one large
pool in Segment 31, even these pools would almost be better classified as gently flowing runs.

Fourteen of the sixteen stream segments in which Topeka shiners were found contained either (a)
a “Topeka-friendly” off-channel habitat, (b) in-stream pools, and/or (c) well-connected
backwaters. Site 35-1 (= Segment 7-1 from 2004) was a large connected oxbow that appears to
become isolated as the summer water levels recede. Segment 40 was essentially a flowing
stream through its entire length, but we did capture one male Topeka shiner in full breeding
condition along some riprap near the bridge. The remaining fourteen stream segments contained
either main-channel pools or well-developed backwaters that were connected to the main
channel.



DISCUSSION

The scope of the second year of this pilot study was to continue to conduct straightforward
presence/absence surveys for Topeka shiners in a randomly chosen group of 20 one-mile stream
segments. Given the random choosing of stream segments, the streams varied in size and variety
of habitats. Therefore, no attempt was made to quantify habitat assessment or sampling effort &
time between sites. Even so, we did make a few of observations that seem worthwhile to include
in this report, and to compare with results from the 2004 surveys.

(a) As with 2004, the stream segments that did not produce Topeka shiners (21, 25, 31, and 33)
were almost continuous raceways/flowing waters. Given the species’ preference for pools and
slow-moving waters, we were not surprised that Topeka shiners were not found. Although these
stream segments do not “appear” to contain habitat that is generally considered typical for
Topeka shiners, it would be premature to conclude that Topeka shiners are not found here. It
may simply be necessary to sample more than 10 sites within these particular stream segments to
be successful in capturing Topeka shiners.

(b) A few of the 1-mile segments had large numbers of individuals (including breeding
individuals) and what appeared to be an abundance of suitable habitat. These sites, along with
the sites mentioned in Ceas & Anderson (2004), may warrant a closer look for future habitat
enhancement/landowner involvement projects. These segments include numbers 22, 23, 24, 27,
30, 32, 35, and 37. Segment 35 is the same as Segment 7 from 2004; we still concur with our
2004 observations that this stream segment may be warrant a closer look for habitat
improvement/landowner involvement.

(c) As one can see from the red-dashed lines representing the “federally-proposed designated
critical habitat for the Topeka Shiner” on the 2003 aerial photographs (Appendix A) of the
stream segments sampled in this study, the GIS cover of some of the critical habitat/stream
channels needs to be updated using current aerial imagery.
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APPENDIX A — MAPS OF STREAM SEGMENTS

The red dots mark the beginning and end points for a given 1-mile stream segment.
The yellow dots (with white numbers) correspond to the Sites given in Table 1, Appendix B.

The red-dotted lines show the actual stream channel as currently defined in the Federally
proposed critical habitat shapefile.
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APPENDIX B — DESCRIPTIONS OF STREAM SEGMENTS AND SITES

Table 1 lists the twenty stream segments, and provides locality information & basic habitat
descriptions of all sampling sites.
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APPENDIX C —PHOTOGRAPHS OF HABITATS & FISHES

Pictures for Segments 21, 25, 31, and 33 (no Topeka shiners captured) are photos of
representative stream habitat for the 1-mile stream segments. Photos for the remaining segments
are of the actual stream sites where Topeka shiners were collected. The yellow outlined areas on
these photos represent the exact location where the shiners were captured.

Voucher photographs of at least one fish specimen are included. Photos by P. Ceas, with the
exception of the middle photo for 38-5, which was taken by Y. Monstad.



Site 21 - no topekas




Slte 22' 1 (in this and all following photos the area of capture is outlined

in yellow)
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Site 31- no topekas
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Site 33 - no topekas




Site 34' 1 (person in photo is 2nd author)
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S ite 3 8 = 5 (person in middle photo is1st author)




Site 39-2




Site 40-9




